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while his mental development is very far inferior ;—so that, as 
Wallace remarks, “the idea is suggested of a surplusage of 
power ; of an instrument beyond the wants of its possessor.” 
And if it is true, as I believe it is, that the brain of savage man 
finds its special activity in the formation and use of language, 
this does not solve but only transforms the difficulty ; for 
language itself must in prehistoric times have attained a develop¬ 
ment far in advance of the intellectual wants of those who formed 
it, because the same languages, with comparatively few additions 
to the vocabulary and no further grammatical development, still 
suffice for the wants of their civilized descendants ; whereas, on 
Darwinian principles, language could not be evolved beyond the 
intellectual needs of those speaking it. 

There are also many cases in the lower creation where struc¬ 
ture appears to have been developed, not as the result of 
function but in anticipation of function ; just as a ship is built on 
the land for the purpose of afterwards floating on the water. 
I cannot occupy your space with details of these, but will 
enumerate those of which the evidence seems tolerably distinct. 

All the Hydrozoa are probably descended from a form re¬ 
sembling the Hydra, between which and the Medusas there is a 
gradation, though not quite unbroken. Once the Medusa is 
produced and swims away from the plant-like stem that bore it, 
its powers of wandering, and dispersing its eggs widely, will give 
its species a great advantage in the struggle for existence. But 
how can any natural selection effect the evolution of the Medusa 
while it is still imperfect, and sheds its eggs without leaving the 
parent stem ? 

Miiller, in his “ Facts for Darwin,” says of the transition from 
the Zoea to the Mysis form in the metamorphoses of a species of 
Peneus, or prawn, that “the long abdomen, which just before 
was laboriously dragged along as a useless burden, now, with its 
powerful muscles, jerks the animal through the water in a series 
of lively jumps.” The Nauplius, which is the form in which 
this Peneus leaves the egg, has no abdomen ; this is acquired 
when the Nauplius develops into a Zoea, and consists of 
segments which appear between the body and the tail of the 
Nauplius. Muller’s account seems to show that this abdomen is 
developed before it is useful to the animal, and for the purpose 
of becoming useful further on in its development. It is to be 
observed that in this case, as in that of the Medusa, the 
entire evolution goes on amid the same surroundings : unlike the 
case of Batracbia and most insects, there is no change of the 
conditions of life to accompany the transformation and to help 
to account for it. The same remark applies to the development 
of the star-fish out of the Bipinnaria, and of the sea-urchin out of 
the Pluteus—two of the post wonderful metamorphoses known. 

The development of the lungs of the Batrachian out of the 
swim-bladder of the fish is an adaptive modification, and presents 
no special difficulty. But in the cellular and spongy texture of 
the swim-bladder of many Ganoid fishes, there appears to be a 
preparation for future transformation into lungs. This, however, 
is a point on which it would not be right to lay much stress. 
But it is different with the development of the fin of the fish into 
the leg of the Batrachian. The intermediate state appears to be 
preserved in the fin-rays—we can scarcely call them fins—of 
Lepidosiren. The single fin-ray of Ceratodus has in Lepidosiren 
lost its membrane, and consequently become inefficient as a fin, 
without being in any degree efficient as a leg, or acquiring any 
vestige of a foot ; such a change cannot be beneficial to an 
animal which is still a fish and lives a fish’s life ; it can be inter¬ 
preted, so far as I see, only as a preparation for the ultimate 
development of feet and legs. This development, however, does 
not appear to have been actually attained by any descendant of 
Lepidosiren ; for its scaly covering, and the peculiarity of its 
nostrils, go far to forbid the supposition that the Batrachia can 
be its descendants. 

Another instance of the same kind is that of th:»se Ascidian 
larvm which are the probable origin of the Vertebrata. Of 
what use can the dorsal groove and the notochord be to those 
minute and lowly organized animals themselves ? They appear 
capable of interpretation only as the preparation for a vertebral 
column and a spinal cord to be afterwards evolved. But the 
strongest instance of the kind which I know of, except that of 
the brain of man, is the existence of pneumatic bones (that is to 
say, bones hollowed out for lightness, like those of flying birds) 
among Dinosaurkns (see Prof. Cope’s paper on Megadactylus 
probyzehis as reported in Nature, vol. i. p. 347). The re¬ 
semblances of the skeleton appear to prove that birds must 
be descended from Dinosaurians. No Dinosaurian had the 


power of flight, yet here is a character useful o ily to flying 
animals, and interpretable only as a preparation for a power of 
flight to be afterwards evolved. 

Were a competent anatomist and morphologist to search for 
them, the entire organic world would probably be found to be 
full of such instances of what I call structure in anticipation of 
function. Joseph John Murphy. 

Belfast, August 22. 

It is evident from the letter of the Duke of Argyll under this 
heading in your issue of August 9 (p. 341). that he has alto¬ 
gether misconstrued some of the main biological principles 
which Darwin promulgated ; and it also appears as if the entire 
neglect of certain important items which received due consider¬ 
ation in the “ Origin of Species” is either done with purpose, 
or else is simply an effect of obscuration. In either case, the 
fallacious interpretation may be due to the polemical style in 
which his Grace is usually wont to distinguish himself, and the 
strong bias imported into the treatment has renfleied a true 
representation of the conclusions he assails altogether impossible. 

Exception must be taken to tKe very setting forth of the pre¬ 
mises of the Duke’s argument. “ Sometimes,” he says, the 
organs “are called 1 aborted,’ sometimes ‘degenerated,’” &c. 
This certainly is so for no less a reason than that sometimes 
they are aborted, while at other times they are “ repi*esenta'tive,” 
or sometimes, again, they are incipient organs. So variously, 
indeed, are the organs affected, that Darwin found it in some 
cases extremely difficult to pronounce respecting them. 1 The 
uninitiated in the subject would naturally infer, from the letter 
in question, that Darwin had never devoted any of his pages to 
the discussion of those organs which he generally spoke of as 
“nascent”—a term which the Duke, for the purposes of his 
argument, ignores. There is, moreover, nothing in any way 
new suggested by him in his communication. 

The special case referred to, for instance, is simply one of the 
difficult problems which Darwin set himself, in the “Origin of 
Species,” to solve, and respecting which he concluded, from his 
knowledge of all the facts then available, that “as we know 
nothing about the habits and structure of the progenitors of the 
existing electric fishes [of the various non-related types dealt 
with], it would be extremely bold to maintain that no service¬ 
able transitions are possible by which these organs might have 
been gradually developed” (“Origin,” sixth edition, p. 150). 
Whilst in the “Descent” a long section is devoted to the 
citation of instances of homologous rudimentary structures in 
man, and functionless organs generally are amply treated upon 
elsewhere—compare the various references in “ Variation,” and 
also “ Origin ” (pp. 108-12). In some instances they are deter¬ 
mined to be vestigial, though for the most part they can only 
be so recognized in their ancestral relation. 

Although Prof. Ray Lank ester, in his interesting chapter on 
“Degeneration” (“Nature Series”), aptly remarked, “ We have 
as possibilities either balance , or elaboration , or degeneration ” I 
am inclined to think—in agreement, probably, with tbe Duke— 
that in that paper perhaps too much weight was attached to the 
last-named process. Perhaps it was due to the expressed desire 
of calling attention to Dr. Dohrn’s treatise on the subject ; but, 
after all, it is simply a view that is taken respecting certain 
important facts, and whether an organ in a transitional state is 
progressing or retrogressing is a matter which relates chiefly to 
time, and does not invalidate the fact of the change that is in 
process of evolution. It has not, however, been satisfactorily 
proved, so far as I can find, that the limited digitotion in Bipes 
and Seps is the result of atrophy, as decidedly stated by Prof. 
Lankester ; but as I am uninformed respecting the ontogeny— 
upon which everything depends—of these reptilian forms, I 
may be wrong in questioning this point. 

Instances of transitional and incipient organs, rare though they 
may be, have , therefore, been fully considered by Darwin in his 
volumes; but we may, speaking more generally, truly say that 
the entire development hypothesis is a recognition of the 
structural deformation of nascent organs, which are ever being 
reconstituted, mainly in a progressive direction. The difficulty 
of actually observing an organ in process of development 
was acknowledged by Darwin to be considerable, partly on 
account of the slow rate of progression, and partly because 

1 It Is often difficult to distinguish between rudimentary and nascent 
organs; for we can judge only by analogy whether a part i > capable of 
further development, in which case alone it deservis to be called nascent” 

“ Origin,” sixth edition, p. 398). 


© 1888 Nature Publishing Group 






August 30, 1888] 


NATURE 


“nascent organs will rarely have been handed down, . , . for beings 
with any important organ but little developed will generally 
have been supplanted by their descendants with the organ well 
developed” (“ Life and Letters,” vol. ii. p. 214). If, however, 
the Duke of Argyll is prepared to furnish a chapter upon the 
evidences of “prophetic germs,” with which he appears to be 
extensively acquainted, he will confer a favour upon the waiting 
scientific world by publishing it. 

With regard to the utility of rudimentary organs, the Duke 
has perverted entirely the doctrine given by Darwin, who 
certainly did not ascribe “all organic structures to utility as a 
physical cause,” while even if that were the case, the doctrine 
of prophetic germs is in no way opposed to it. In his lengthy 
letter to Lyell, which probably the Duke has in his mind, 
Darwin remarks :—“A nascent organ, though little developed, 
as it has to be developed, must be useful in every stage of 
development. As we cannot prophesy, we cannot tell what 
organs are now nascent” (“Life,”ii. p. 213). This observa¬ 
tion, before it can be properly understood, however, requires to 
be amplified by reference to the full text from which it was 
abstracted, in which the following remarks also occur:—“In 
many cases we are far too ignorant to be enabled to assert that 
a part or organ is so unimportant for the welfare of a species 
that modifications in its structure could not have been slowly 
accumulated by means of natural selection. In many other 
cases modifications are probably the direct result of the laws of 
variation, or of growth, independent of any good having thus 
been gained ” (“Origin,” pp. 165-66). Yet natural selection 
“will never produce in a being any structure more injurious 
than beneficial to that being ” (p. 162), and Darwin fully held 
that it does not necessarily lead to “absolute perfection,” which, 
indeed, would almost amount to a denial of the necessity of 
variation. Furthermore, “useful organs, however little they 
may be developed, unless we have reason to suppose that they 
were formerly mure highly developed, ought not to be con¬ 
sidered as rudimentary. They may be in a nascent condition, 
and in a progress towards further development. Rudimentary 
organs, on the other hand, are either quite useless ... or 
almost useless ; . . . they cannot have been produced through 
variation and natural selection, which act solely by the preserva¬ 
tion of useful modifications. They have been partially retained 
by the power of inheritance, and relate to a former state of 
things” (et seq ‘ Origin,” p. 398). 

The above references I have quoted somewhat fully, because 
they appear to me to present a complete disavowal of the two 
assertions made by the Duke of Argyll, namely (1) that the 
physical came of all organic structures is ascribed to utility ; 
and (2) that functionless organs “are never interpreted as 
utilities which are yet to be.” William White. 

August 18. 


Lamarckism versus Darwinism. 

Mr. Poulton says it is to be regretted that I have not written 
anything which can be considered as a reply to his previous 
letter. But this is exactly what I did. In that letter he merely 
made the bald statement that I had not acquainted myself with 
the views of Prof. Weismann, which I had “professed to 
express.” This statement I denied, and what further “reply” 
it admits of I must leave Mr. Poulton to explain. 

Regarding his present suggestion, that it would be well for me 
to justify a remark in the ( ontemporary Review , which he chal¬ 
lenged, I can only repeat that 1 have no desire to continue a 
correspondence which was opened in the manner alluded to. 
And, in repeating this plain statement, I am as far as ever from 
experiencing any of the “annoyance” which he says I have 
taken no pains to conceal. Unless by annoyance he means sur¬ 
prise, I am at a loss to understand why he should suppose that 
I entertain any feeling ot the kind. 

Prof. E. Kay Lankester’s views “upon the interesting question 
of Lamarck versus Darwin” are, of course, well known to all 
biologists ; but I think it is somewhat too strong a statement to 
say that they are “ diametrically opposed ” to mine. No doubt 
he has been more influenced by Prof. Weismann’s recent 
theories ; but I feel sure he would agree with me that the time 
has not yet come for the formation of any matured “opinion” 
upon this subject. 

Prof. Meidola is kind enough to express disappointment that I 
have not given a more explicit statement of my views on 
the theoretical hearings of Mr. Poulton’s experiments. The tone 
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of this invitation induces me to comply with his request. But 
in order to do so it will be necessary to go at considerable length 
into the whole question of “Lamarckism versus Darwinism.” 
As this has now become a very extensive and somewhat involved 
question, I cannot feel that the correspondence columns of 
Nature afford a suitable place for its discussion. But I will 
bear the matter in mind, and, as soon as other work shall have 
been cleared off, will publish an essay upon the whole subject. 
Mr. Poulton, too, will then find that it is easy enough to “ notice 
the criticism,” without requiring “to show that his [my] remark 
about Prof. Weismann is intended to bear some other than its 
obvious meaning.” 

Meanwhile, I should like to represent how undesirable it is to 
employ phraseology which associates the name of Darwin with 
the post-Darwinian theories which are in question. Here, for 
instance, we have a correspondence headed “ Lamarckism 7 ersus 
Darwinism” where the title ought to be “Darwinism versus 
Weismannism” ; and while on the one hand Prof. Meidola 
speaks of “ the recent revival of ‘pure’ Lamarckism,” on the 
other he alludes to Prof. Weismann’s interpretations as those 
which belong to “ the purely Darwinian stand-point.” The 
consequence of this kind of writing is that anyone who, like my¬ 
self, still retains unmodified the Darwinism of Darwin himself, 
is ticketed as a follower of Lamarck. Therefore, if only as a 
matter of historical accuracy, and in order to avoid confusion in 
non-biological circles, it seems to me that such terms ought to be 
avoided. Most people will always understand that “ Darwin* 

1 ism” is intended to mea? the theory of evolution as held by 
Darwin, yet this is just the very thing that it is not intended to 
mean by your other correspondents: the more “pure” their 
“Darwinism,” the further does it depart from the doctrine 
of evolution as presented in the “Origin of Species.” As a 
matter of fact, there has been no “recent revival of ‘pure’ 
Lamarckism ” : there has merely been a question raised as to 
whether the amount of Lamarckism which was sanctioned by 
Darwin may not be dispensed with. Now, not only is this 
question, as already remarked, post-Darwinian in its origin, but 
the speculations which have given rise to it are ultra-Darwinian 
in their object : they aim at establishing for natural selection a 
sole and universal sovereignty which was never claimed for it 
by Darwin himself. Far be it from me to p re-judge a question 
which must assuredly involve a large amount of future research ; 
but however this question may eventually be decided, there is 
no need to confuse the issues by the use of historically in¬ 
accurate terms. The school of Weismann may properly be 
called Neo-Darwinian : pure Darwinian it certainly is not. 

George J. Romanes. 

Geanies, Ross-shire, N.B., August 26. 

A Substitute for Carbon Disulphide in Prisms, &c. 

It may be worth mentioning that the highly-refractive liquid, 
phenyl-thiocarbimide (molecular formula, C 6 H 5 NCS), to which 
I drew attention some little time ago at a meeting of the Physical 
Society (see Nature, vol. xxxvii. p. 165), can now be obtained 
as an ordinary article of commerce from Schuchardt, of Gorlitz, 
and Kahlbaum, of Berlin. 

I have recently again determined its refractive indices for dif¬ 
ferent rays, but the values (when allowance is made for temper¬ 
ature) do not appreciably differ from my former results, or from 
those given by Nasini {AHi R.A. dei Lyncei , June 20, 1886) for 
the substance which he calls “ iso-solfocianato-fenilico,” as Dr. 
Gladstone has kindly mentioned to me since the meeting. Thus, 
taking rays near the ends of the visible spectrum, I find (at a 
temperature of io° C.)— 

Fraunhofer line. Index of refraction. 

B* 1*639 

G 1707 

The coefficient of dispersion, calculated from the above values, 
is o‘o68, rather higher than even that of carbon disulphide for 
the same rays, which is 0*062. 

Phenyl-thiocarbimide seems, in fact, to have about the highest 
refractive and dispersive power of any fairly permanent colourless 
liquid known at present. Carbon disulphide, though colourless 
when pure, is apt to turn yellow with age and exposure to light, 
and monobromonaphthalene has an incurably yellow colour (as 
also has mercury barium iodide), which of course implies an 
absorptive action on the more refrangible part of the spectrum. 

* Not A, as printed in Nature {toe. cit.). The index for A is 1*6312-. 
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